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Preface 


At its eighth session in the spring of 2000, the United Nations Commission on Sustainable 
Development (CSD) will be reviewing global progress made with respect to Chapter 10 of 
Agenda 21, “Integrated Approach to the Planning and Management of Land Resources”. 
For Canada — the world’s second largest country in land mass — the issues associated 
with the sustainable development of land resources are intimately entwined with Canadian 
history, in addition to being pivotal to its future well-being. As a contribution to the land 
use dialogue, Canada has prepared a series of six monographs describing its experience 
and the challenges that remain in the integration of sustainable development. 


Agriculture and forests will be particular themes at CSD 8. Canada is world famous for 

its prairie wheat, and sustainable agricultural practices, both within Canada and inter- 
nationally, have global implications. Canada presents its experiences in its first monograph 
on sustainable agriculture. As with the prairies, images of vast Canadian forests and the 
rugged Canadian Shield rich in minerals are familiar Canadian icons. For this session of 
the CSD, Canada has updated monographs on forests and on minerals and metals 
originally prepared for the five-year review of Agenda 21 in 1997. 


Canada, along with its circumpolar neighbours, faces extraordinary challenges in the 
sustainable development of its Arctic regions and is working to this end directly with its 
Indigenous peoples and territorial governments, including the newest territory, Nunavut, 
which came into being on April 1, 1999. Along with fellow members of the Arctic Council, 
Canada is looking for means to ensure that the world has a better understanding of the 
impact of southern activities on the vulnerable Arctic environment. In this regard, a 
monograph addressing sustainable development and Indigenous peoples in the Canadian 
Arctic has been prepared. 


Key to successfully implementing sustainable development policy is a clear understanding 
of the issues to be addressed. The role of science cannot be underestimated in this search 
for understanding. In this regard, Canada has developed two additional monographs. One 
provides an overview of the applications of earth sciences to the gathering and interpreta- 
tion of scientific information to contribute to policy development. In the other, Canada 
concludes its monograph series for CSD 8 with a review of its experiences of an ecosystem 
approach to the development of sustainable development principles. 


This monograph explains the concept of the ecosystem approach to resource management 
and how it is being applied in Canada. An ecosystem approach is fundamental to the 
management of marine and terrestrial ecosystems and their coastal interface. However, as 
the focus of Chapter 10 in Agenda 21 is managing land sustainably, integrated land use 
planning and management is featured and terrestrial ecosystems are covered in more 
depth than marine. Decisions concerning the environment and management of land 


resources are being made on a broader and more inclusive basis than in the past, keeping 
in mind that, as in nature, everything is connected and interdependent. Connections 
between people and the environment are recognized, including the short- and long-term 
implications of human activities along with the processes, components, functions, and 
carrying capacity of ecosystems. 


For Canada, sustainable development is best represented as a journey, not a destination. 
The monographs described above, as well as the other monographs in the Sustainable 
Development in Canada Monograph Series, are milestones on this journey, and we invite 
you to join us and share our experiences. 


vi 


LEARNING FROM NATURE 


Canada — The Ecosystem Approach 
and Integrated Land Management 


INTRODUCTION 


This monograph describes an ecosystem approach to resource 
management and illustrates where it is being applied in Canada. It 
explains how decisions are made in an ecosystem context and shows 
how a multisectoral approach to planning and decision making calls 
for different information needs. In particular, the monograph features 
land use, a significant factor in ecosystem-based planning and 
management. Integrated land management acknowledges that land 
can be used for multiple purposes and that trade-offs or choices must 
be made with respect to the economic, social, and environmental 
benefits. As land use choices arise, decisions can be made to protect 
land and to conserve species and spaces at risk. Although terrestrial 
ecosystems are featured, it is hoped that this monograph will generate 
further examination and consideration of the ecosystem approach in 
managing both landscapes and seascapes. 


Why is it so important to protect our ecosystems? Because we 
have a moral responsibility to do our part to preserve the earth’s 
natural assets for present and future generations. Canada is extremely 
blessed in this regard — we are home to a wealth of natural resources 
and diverse ecosystems. Covering nearly 10 million square kilometres 
of land and freshwater, and more than 5 million square kilometres of 
territorial seas, Canada has nearly one quarter of the world’s wetlands, 
10 percent of forests, 9 percent of the renewable freshwater, and the 
longest coastline and the second largest continental shelf in the world. 
Stewardship of these abundant resources is a responsibility recognized 
by governments, communities, and individuals throughout the country. 


In Canada, the ecosystem approach to resource management is 
considered to be one of the tools that contribute to sustainable 
development. The basis of the approach is that there are limits to the 
degree of stress that ecosystems can accommodate before they are 
irreversibly degraded or destroyed. An ecosystem approach requires 
an ecological context for decision making, integrating the ecosystem 
components of air, land, water, and biota. The approach reflects an 
evolution in the way we assess and manage the impact of human 
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activities on the environment. Ecological goals are considered equally 
and simultaneously with economic and social goals. 


AN ECOSYSTEM APPROACH 


As a means to promote sustainable development through the 
integration of social, environmental, and economic goals, the 
ecosystem approach views human activities as part of ecosystems. 
The ecosystem includes the environment and what people do (their 
social and economic activities). 


An ecosystem approach is based on the idea that if humans subscribe 
to and apply an appropriate set of values and are equipped with the 
required knowledge and tools, they can protect and maintain 
ecosystems, derive a quality existence from them, and simultaneously 
ensure that opportunities for future generations are retained. An 
ecosystem approach is an adaptive process that employs a suite of 
integrated programs to care for the earth’s natural assets by managing 
our relationship with other components of ecosystems and ensuring 
that our perceptions, values, and behaviours work in support of 
ecosystem function. It is an encompassing process that captures the 
range of social, economic, and ecological values that ultimately define 
human-ecosystem relationships. 


The approach requires an ecological context for decision making, 
reflecting an evolution in the way we assess and manage the impact 
of human activities on the natural environment. In the case of land 


Ecosystems 


Ecosystems are composed of a dynamic complex of plant, human, animal, and 
micro-organism communities and their nonliving environments interacting as a 
functional system. Many components perform specialized roles within the 
ecosystem. Ecosystems provide ecological services such as the conversion of 
solar energy into carbohydrates and protein, oxygen production, water 
purification, and climate moderation. They produce the soils in which we grow 
crops, and they remove greenhouse gases from the air. Human health, like the 
health of all other living things, is linked to the well-being, or integrity, of these 
systems. 


Properties reflective of the state of ecosystems can be measured. For example, 
populations can be measured with regard to age, size, reproductive success, 
incidence of disease, and rate of death. Alternatively, the status of individual 
organisms can be measured by biochemical, cellular, physiological, or 
behavioural characteristics. 


The concept of an ecosystem can be applied at different scales. An ecosystem 
may be as small as a pond or as vast as a continent or the globe. Chemical, 
biological, and physical characteristics vary from one ecosystem to another. 


Understanding 
Whole Ecosystems 


Understanding whole ecosystems 
means moving beyond the scientific 
study of individual ecosystem 
components (air, land, water, and 
biota) to the integration of science 
across many disciplines, including the 
examination of interrelationships and 
cumulative effects and socioeconomic 
considerations. A number of academic 
institutions and research institutes in 
Canada promote multidisciplinary 
collaboration on ecosystem science. 
The Government of Canada’s National 
Water Research Institute, for example, 
conducts a program of ecosystem- 
based research and development in 
aquatic sciences, in partnership with 
Canadian and international science 
communities, including the examina- 
tion of the impacts on aquatic 
ecosystems of atmospheric ozone 
depletion, climate change, and 
pollution from agriculture, industry, 
and urban developments. 
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Exclusive Sectoral Complementary Integrated 
Approach Approach Approach 


Economic 
Social 


Ecological 


Ecological 4 
Ecological 


An Ecosystem Approach To Living Sustainably 


The concept of sustainable living suggests that society move from an exclusive, 
sectoral approach to valuing and using natural assets to an integrated 
approach. In addition, many believe that a society committed to sustainable 
living recognizes people as integral parts of the ecosystem(s) in which they live 


and work. Modified from P.A Gray, L. Demal, D. Hogg, D. Greer, D. Euler, and D. DeYoe, 


“An Ecosystem Approach to Living Sustainably: A Perspective for the Ministry of Natural 
Resources.” (Discussion paper prepared for the Ontario Ministry of Natural Resources, 
Great Lakes Branch, Peterborough, Ontario, 1995.) 


use planning, an ecosystem approach provides early and systematic 
guidance on the interrelationships between human activities (existing 
and planned) and ecosystem integrity over time. 


What would a framework look like? Development and 
implementation of an ecosystem approach to management means 
that the entire ecosystem is used as the spatial context in which to 
make decisions about human activities in the air, on the land, in the 
soil, and in the waters. A true ecosystem approach to management 
means that society designs programs on the basis of ecological time 
scales, which can be short (e.g., days and months) and long (e.g., 
hundreds and thousands of years). Within suitable spatial and 
temporal contexts, commitment through an ecologically meaningful 
philosophy and a corresponding suite of values is also necessary 
because the values provide the basis for the partnerships between 
the people who design and deliver the programs. In addition, the 
extent to which people can design and deliver the programs depends 
on the corporate culture in which they work. With the correct mix of 
space, time, values, partnerships, and corporate culture, natural asset 
managers can then employ the tools and techniques, such as policy 
and legislation, strategic plans, data and information collection and 
dissemination, and on-site management practices, to deliver an 
ecosystem approach to management. For an example of a 
framework, see the following diagram. 


Holistic Approach 
to Land Use Planning 


Ontario’s 1997 Provincial Policy 
Statement, issued under the Planning 
Act, is based on a holistic approach to 
providing broad policy direction for 
local land use planning and decision 
making. The statement supports an 
ecosystem approach to managing 
natural resources, encourages planning 
on a watershed basis, and directs 
municipalities to take into account a 
full range of social, economic, and 
environmental considerations in 
decision making. 
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A framework for an ecosystem approach to management. The modules are linked and 
often employed simultaneously or in unison to develop and deliver ecologically based 
programs (e.g., wilderness protection). Source: P.A. Gray and R.J. Davidson, “An Ecosystem 
Approach to Management: A Context for Wilderness Protection,” in Proceedings: Wilderness 


Science in a Time of Change, D.N. Cole and S.F. McCool, eds. (U.S. Department of Agriculture, 
Ogden, Utah, 2000.) 


Ecosystem Approach in Canada 


Are we using an ecosystem approach to management in Canada? 
Yes, in part. All sectors of Canadian society have begun to shape 
programs that reduce or eliminate impacts of some human activities 

on ecosystems. For example, the community of South East False Creek 
in Vancouver, British Columbia, has developed sustainable planning 
guidelines in the context of the larger ecosystem in which Vancouver is 
situated (see feature on sustainable communities). The establishment of 
new parks and other protected areas in support of a commitment to 
retain parts of ecosystems in their natural state also represents important 
examples of actions that contribute to an ecosystem approach to 
management. 


Canada has come a long way in establishing the partnerships 
required for an ecosystem approach. Managing within an ecosystem 
context transcends the boundaries of political jurisdictions. It also 
requires partnerships among governments, the private sector, and 
communities. Cooperation has been essential in such a vast 

country where the Constitution does not specifically refer to the 
environment. Responsibility for the environment is shared by the 
federal government, 10 provincial governments, three territorial 
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governments, Aboriginal governments with environmental 
jurisdiction and law-making powers, and local governments. The 
federal government and each province have a constitutional 
authority over land use within their respective jurisdictions. Of 
Canada’s total land area, 40 percent remains federal Crown land 
(only 5 percent of federally owned land is located in the provinces), 
whereas 50 percent is provincial Crown land. About 10 percent 
of Canada’s land base is privately owned. In Canada, there has 
also been a transition over a number of years to cooperative 
management as communities and nongovernmental organizations 
become more involved. Joint ventures under the North American 
Waterfowl Management Plan are evidence of this shift, as are the 
community-based organizations that oversee Canada’s Model 
Forests. 


While progress is being made in implementing an ecosystem 
approach, we still have a long way to go. Moving further toward an 
ecosystem approach to resource management will require additional 
shifts in values and commitment on the part of Canadian society. We 
need to build strategically upon the wide range of activities and 
programs to conserve, protect, and restore ecosystems as described in 
the next section of this monograph. Canada is also developing the 
knowledge-gathering, integration, and dissemination tools and 
additional partnerships necessary for the application of an ecosystem 
approach to resource management. We are learning how to organize 
ongoing and future initiatives through trial and error and the sharing 
of best practices. 


Panel on Ecological Integrity 


In November 1998, the Panel on the Ecological Integrity of Canada’s 
National Parks was appointed to identify issues, examine Parks Canada’s 
approach for maintaining ecological integrity, and provide recommenda- 
tions for improvement. The panel members travelled to a series of represen- 
tative parks to speak with park staff and other interested Canadians to see 
first-hand the problems and stresses that threaten Canada’s national parks 
and to develop a sense of how to address these problems. 


The panel released its report on March 23, 2000. Its chief recommendation 
was that ecological integrity be the first priority in park management. For 
ecological integrity it proposed this definition: “An ecosystem has integrity 
when it is deemed characteristic for its natural region, including the 
composition and abundance of native species and biological communities, 
rates of change and supporting processes”. In other words, ecosystems have 
integrity when they have their native components (plants, animals, and 
other organisms) and processes (such as growth and reproduction) intact. 


SUSTAINABLE COMMUNITIES 


Just as all the other ecosystem components have roles 
to play, so does the city. However, as an artificially 
created component, this role is not as self-evident, and 
it must be studied to be properly understood and 
consciously planned for. The city draws on resources 
from the entire global ecosystem — air, water, land, 
energy, and a great variety of raw materials — to 
support its inhabitants and to create a vast range of 
goods and services. Local ecosystems are irreversibly 
changed both by the physical fabric of the city and by 
many urban activities, and these effects spread as the 
city grows outwards. 


Similar to most of the other components of an 
ecosystem, a city also has its own internal systems. 
Unlike the systems of the other components, however, 
these systems rarely recognize one another or work 
together to enhance their existence. In fact, city 
systems tend to consume and destroy the ecosystem 
upon which they depend for survival. 


Urban planning must, therefore, seek to develop a 
community model that mimics the constructive and 
supportive behaviour of the other ecosystem compo- 
nents. It must also recognize the interconnections 
between its own internal systems and explore and 
capitalize on these interconnections and inter- 
dependencies to maximize efficiencies and minimize 
redundancies and waste. 


Paradigms that cities should mimic are found in the 
natural world: creatures taking only what they need 
and remarkable structures such as wasp nests, beaver 
dams, and spider webs built with little material, found 
locally, and returned to the earth eventually. 


Urban planning must start not with the creation of urban 
form but with a recognition and definition of the place of 
the city in the larger ecosystem. Planning must 
determine which components of that ecosystem must 
remain as is, which require repair or regeneration, and 
how to achieve these goals. This means, for example, 
leaving rivers to meander and maintain their soft 
edges, trees to grow in mixed stands, and hills and 
habitat areas and corridors to remain intact. Urban 
ecosystem planning must start with the identification of 
where not to build and proceed to determine how to 
build and what forms to create to benefit from and 
support those unbuilt areas. For example, the amount 
of water available from a preserved watershed can be 
determined and the allowable water usage for a 
community can be predicated on that. 


In general, Canadian cities have not been created and 
planned according to this premise. Forests and hills have 
been flattened, and permeable surfaces paved. Cities 
are emitting huge amounts of toxins and generating 
enormous quantities of extraneous and wasted material. 
Moreover, city systems are rarely mutually enhancing. 
They rarely produce heat, power, and water with one 
system, use landscaped areas to store and clean water 
as well as provide food and habitat, or use waste to 
generate nutrients and fuel. These actions, however, are 
slowly being introduced into community designs such as 
that of South East False Creek in Vancouver, British 
Columbia. 


A strong case can be made that cities are better for 
environmental protection and resource conservation 
than dispersed patterns of settlement. Potentially, at 
least, the city permits economies and efficiencies in 
the provision of water, sewage treatment, and waste 
disposal (including recycling and reuse), in energy 
use (e.g., district heating), and in land use (through 
compact development). The city also provides 
opportunities to substitute walking, bicycling, and 
public transit for car use. 


The challenge for city planners is to follow the 
ecosystem model, setting aside technological solutions 
that have “conquered nature” and selecting those that 
facilitate a full integration with it. On this basis, more 
responsive and responsible urban forms and more 
sustainable solutions can be generated to construct an 
organism for living that will not only care for its own 
inhabitants, but for the earth as well. 


South East False Creek 


A planned neighbourhood of 5000, South East False 
Creek is located in the core of Vancouver, British 
Columbia. The community has recognized its ecological 
role and developed extensive sustainable planning 
guidelines to regenerate habitat areas, return all 
rainwater to the soil on site, develop local food 
production, restore the waterfront to a natural state, 
reduce waste and water use and energy consumption 
significantly, and employ renewable energy sources. The 
result is an affordable, pedestrian-based, and fully 
ammenitized community where people can live and 
work, predicated on the paradigms found in the natural 
world. Much of this inner-city neighbourhood will be 
linked by “working” greenways and habitat corridors in 
lieu of roads. 
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CONSERVING, PROTECTING, 
AND RESTORING ECOSYSTEMS 


Integrated planning and management of landscapes and seascapes 
contributes to the protection, conservation, and restoration of 
ecosystems. There is now movement to undertake land use planning 
that examines all land uses in an integrated manner within the context 
of ecosystems. For example, the British Columbia Growth Strategies 
Act challenges local governments to develop and implement regional 
growth strategies to promote human settlement that is socially, 
economically, and environmentally healthy and that makes efficient 
use of public facilities and services. 


Environmental assessment, a key feature in development planning in 
Canada, has advanced beyond consideration of impacts on individual 
species and environmental issues to examination of the cumulative 
effects of human activities on ecosystems. This includes assessing and 
reviewing projects to ensure that long-term land use objectives are met 
on a larger regional planning basis. One example is the Canada— 
Alberta Agreement for Environmental Cooperation (1999), which 
provides for an integrated review of projects on Alberta lands when an 
assessment is required under both federal and Alberta laws. 


Federal departments and agencies are required to address potential 
environmental considerations of proposed policies, plans, and programs 
by conducting strategic environmental assessments. Through these 
assessments, environmental considerations can be given attention at the 
earliest appropriate stage of planning, as are economic and social 
considerations. The National Capital Commission, in Ottawa, Ontario, 
for example, undertakes strategic environmental assessments at the 
land use planning stage, before project environmental assessments are 
initiated. These strategic assessments provide environmental objectives 
that aid in the assessment of alternative land use concepts, policies, 
and implementation strategies. They also provide an understanding of 
the potential cumulative effects of individual projects by considering 
their environmental effects in the context of other initiatives 

contained in a plan. 


In all jurisdictions, more work is required to understand more fully 
the impact of land use practices on ecosystems and to improve land 
use planning to better recognize the capability and limitations of 
ecosystems. 


Protected Areas Strategy 
for Yukon 


In 1998, Yukon released Wild Spaces — 
Protected Places: A Protected Areas 
Strategy for the Yukon. The strategy, 
prepared through extensive public 
consultation, was endorsed by the 
governments of Yukon, Canada, and 
First Nations. The primary commitment 
of the strategy is representative 
protection of each of Yukon’s 

23 ecoregions. 


Biosphere Reserves 


Designated by the United Nations 
Education, Scientific and Cultural 
Organization through its Man and 

the Biosphere Program, a biosphere 
reserve is an identified geographic area 
where communities work toward the 
conservation of ecosystems, sustainable 
use of natural resources, and research, 
education, and monitoring related to 
ecosystems. The eight Canadian 
biosphere reserves include protected 
areas. Redberry Lake in Saskatchewan 
and Clayoquot Sound in British 
Columbia are Canada’s most recent 
reserves. Redberry Lake and its 
drainage areas provide habitat for 
nine endangered, threatened, or 

rare bird species, as well as for more 
than 180 other species. Clayoquot 
Sound encompasses a vast range of 
ecosystems. Core areas of the reserve 
include the Long Beach Unit of Pacific 
Rim National Park Reserve and over 
95 000 hectares of provincial park. 
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Conserving Species and Spaces at Risk 


The vast majority of Canadians want to protect endangered and 
threatened species. The federal government’s three-part strategy to 
protect species at risk consists of the following actions: to build on 
the 1996 Accord for the Protection of Species at Risk agreed to by 
federal, provincial, and territorial ministers responsible for wildlife; 
to promote stewardship and incentive programs to assist citizens, 
organizations, Aboriginal peoples, land users, and private 
landowners who are helping to protect species and habitat; and to 
introduce a new Species at Risk Act. The proposed act would cover 
the following key elements of species preservation: listing — identifying 
which species are at risk; prohibitions — ensuring that species are 
protected; recovery — ensuring that there is a long-term plan for 
species restoration and survival; and habitat — ensuring 

that species have the space they need to live. 


The survival of species depends on the availability of habitat, 
which, in turn, is related to ecosystem structures, functions, and 
processes. Efforts to protect species are increasingly focused on 
protecting, conserving, and restoring the ecosystems that 
provide essential habitat. For example, under the North 
American Waterfowl Management Plan, waterfowl populations 
are being restored through initiatives that rehabilitate degraded 
ecosystems that provide critical waterfowl habitat throughout 
the continent. 


In Canada, we are examining our ecosystems to determine which 
are under threat. The 1996 report entitled Ecosystem-Based 
Planning Framework and Priority Areas for Action ranks the Georgia 
Basin ecosystem as the highest priority for conservation action in 
British Columbia, based on the level of concern; the degree of threat 
to air, water, and habitat; and urgency. Ecosystems at risk are 
protected through a range of means in Canada, including ecological 
reserves, parks, national wildlife areas, national marine conservation 
areas, and Marine Protected Areas. But preserving some lands does 
not mean that Canada cannot influence decisions on the remaining 
land; we promote sustainable land use by providing information and 
tools to decision makers, by promoting private land stewardship, and 
by helping members of the public become involved in protecting the 
environment. 
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Whooping Crane (Grus americana). In 1941, only 
16 migratory whooping cranes remained in the 
wild; there were about 1500 in the late 1800s. 
Hunting, egg collection, and loss of breeding 
habitat to agriculture contributed to the historical 
decline while boat traffic, wave erosion, and 
dredging is present cause for concern on the 
wintering grounds. The breeding population of this 
endangered species in Wood Buffalo National Park 
(Alberta—Northwest Territories) now numbers 

185 individuals, and new populations are being 
established through joint Canada—U.S. recovery 


efforts. Photo courtesy of Environment Canada, Canadian 
Wildlife Service. 


Vancouver Island Marmot (Varmota vancouverensis) 
newborn. Forest encroachment of the subalpine 
meadow habitat of this species and recent disturbance 
by logging have contributed to its decline. There are 
fewer than 100 marmots left on Vancouver Island. 
Captive breeding and reintroductions are planned to 
increase the natural populations of this endangered 
species. Photo credit: Bob Milko. 


American Marten (Newfoundland population) (Martes 
americana atrata). With about 300 left in Newfoundland, 
its decline has been attributed to habitat loss due to 
timber harvesting and fires, accidental trapping and 
snaring, and competition with other mammals for prey. 
A small population of this endangered species has been 
introduced to Terra Nova National Park in eastern 
Newfoundland. Photo credit: Takashi Yamaki. 
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Protecting Ecosystems 


Awareness of the need to conserve natural ecosystems and their 
inherent biological and physical resources has increased the 
recognition of the need for protected areas. Such areas are viewed 

as a way to maintain nature’s inherent ecosystem diversity. Setting 
landscapes and seascapes aside helps avoid the destruction of assets 
whose value may not be fully understood today, but may prove to be 
infinitely valuable in the future. Protected areas serve as laboratories 
for the study of the status and trends in ecosystem structures, functions, 
and processes, relatively free from human disturbance. The information 
gained in the analysis of these natural ecosystems is usefully applied in 
the development of measures to restore degraded ecosystems. Through 
their protection of biodiversity, protected areas provide a source of 
species that may be reintroduced to restored areas. 


Because many of Canada’s landscapes and seascapes are relatively 
intact (Mixedwood and Prairie have been significantly altered), oppor- 
tunities to preserve ecosystem diversity exceed those in many other 
countries. The Canadian Council on Ecological Areas, established in 
1982, promotes the development of a comprehensive system of areas 
representative of Canada’s terrestrial and aquatic ecosystem diversity. 
The council developed the Canadian Conservation Areas Database, 
which contains information on protected areas held by federal, 
provincial, and territorial governments, as well as nongovernmental 
organizations. This comprehensive database has been used in the 
assessment of ecosystem representation as well as other protected 
area goals, such as important wildlife areas. 


The setting aside of representative ecosystems continues in Canada. 
Protected areas include national, provincial, and territorial parks; 
wilderness reserves; forest reserves; ecological reserves; national 
marine conservation areas; national wildlife areas; marine wildlife 
areas; and migratory bird sanctuaries. Individual landowners, 
conservancy groups, industry, Aboriginal people, and governments 
are among the many who play a role in protecting areas in Canada. 


The Government of Canada is committed to continuing progress 
toward its goal of completing the system of national parks and 
advancing the system of national marine conservation areas. The goal 
is to establish a national park in each of the 39 national park natural 
regions defined by the National Park System Plan in 1990 and new 
marine conservation areas in each of the 29 marine regions defined 
by Sea to Sea to Sea: Canada’s National Marine Conservation Areas 
System Plan (1995). Since 1998, the establishment of five new pilot 
Marine Protected Areas has been announced under Canada’s Oceans 
Act: one in the Atlantic Ocean and four in the Pacific Ocean. 
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Network of Special Places 
in Manitoba 


An Action Plan for a Network of Special 
Places for Manitoba was published in 

1994 as part of Manitoba's sustainable 
development initiative to meet the 
commitment to protect 12 percent of the 
province's area representing the 12 natural 
regions. The network includes designated 
areas such as provincial parks, ecological 
reserves, wildlife management areas, 
heritage sites, and provincial forests. 


Protected Areas 
in the Northwest Territories 


The Government of Canada and the 
Government of the Northwest Territories 
approved their protected areas strategy in 
September 1999. The strategy provides an 
overall framework and set of criteria to guide 
the work of identifying and establishing 
protected areas. It recognizes each region's 
unique environment, culture, and land claim 
or Aboriginal rights context. The strategy 
promotes the community-based development 
of a system of protected areas. It also 
promotes a balanced approach to land use 
decisions by incorporating the best available 
traditional, ecological, cultural, and 
economic knowledge. 
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In the case of protected areas, the application of the ecosystem 
approach has required viewing and managing protected areas as part 


of a broader ecosystem. This is essential to the successful management 


of protected areas, as the integrity of those designated ecosystems is 
affected by the land uses and human activities that surround them. 
The federal government is putting an ecosystem approach into 
practice by establishing integrated and collaborative management 
agreements and programs for protected areas that include such 
activities as monitoring and working with adjacent landowners and 
land management agencies. For example, to ensure that Marine 
Protected Areas are part of a comprehensive effort to protect the 
functioning of marine ecosystems, many of these protected areas will 
be developed and established within wider integrated management 
plans that will strive to promote the sustainable development of 
coastal and marine ecosystems. 


Restoring Ecosystems 


Equally important to protecting ecosystems is the restoration of 


degraded ecosystems. The goal is to restore the integrity of ecosystems 


to the greatest extent possible. This may involve activities like the 
reintroduction of species and the reconstruction of habitat. 


Although Canadians have been undertaking restorative actions for 
decades, these actions have only recently been viewed in terms of 
restoring ecosystems. As we try to control and prevent individual 
problems, we are learning about the complex relationships between 


environmental, social, and economic activities throughout ecosystems, 


and we are finding that an ecosystem-wide approach is required to 


implement effective solutions. The six Ecosystem Initiatives established 


by Environment Canada are a good example of this transition. 


Evolution of the Ecosystem Initiatives 


The genesis of the Ecosystem Initiatives was the cooperative work 
between Canada and the United States. These two countries have 
been working together for many decades to address pollution in the 
Great Lakes. In response to a study of pollution in Lakes Ontario and 
Erie, Canada and the United States signed the Great Lakes Water 
Quality Agreement in 1972. In 1978, the agreement was amended to 
reflect a shift toward an ecosystem approach, which recognized the 
complex relationships among water, land, air, and living things rather 
than merely water quality and the need for pollution control. This 
focus on ecosystems was born out of the need to consider a wide 
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Protected Areas in Nova Scotia 


On February 28, 1997, Nova Scotia 
released Keeping the Wilderness Wild: 
Nova Scotia’s Protected Areas Strategy, 
and on December 3, 1998, passed the 
Wilderness Areas Protection Act. Nova 
Scotia is committed to updating the 
strategy, designating new nature reserves 
and updating the Special Places Protection 
Act, conducting the ongoing inventory and 
assessment of sites of natural value, 
encouraging private land stewardship, and 
continuing its participation in the 
integrated resource planning process for 
Crown land led by the Department of 
Natural Resources. 


Northern River Basins Study 


The Northern River Basins Study was 
launched when the rapid expansion of 
pulp mills in northern Alberta was 
causing increased concern about 

the health of the aquatic ecosystem. The 
goal was to help guide the management 
of the basins’ natural resources. In one 
component of the study, Aboriginal 
residents were interviewed to find out 
about native traditional knowledge that 
could complement and enhance the 
physical science studies. Archival records, 
together with the collective memory of 
the residents, spanned more than two 
centuries. This component of the study 
revealed the sweeping social and 
environmental changes within the basins. 
Hundreds of maps were created to 
capture historic and present patterns in 
land use, wildlife, and other aspects of 
the basins’ ecosystem. 
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range of economic and social activities in the Great Lakes Basin in 
order to address both point and nonpoint sources of pollution. 


What began as an endeavour to address pollution led to a large action 
plan designed to restore and protect an ecosystem. Work under the 
Great Lakes Water Quality Agreement provided a model for subse- 
quent ecosystem-based action plans, which now include the Georgia 
Basin Ecosystem Initiative, the Northern Rivers Ecosystem Initiative, 
Great Lakes 2020, St. Lawrence Vision 2000, the Atlantic Coastal 
Action Program, and the Northern Ecosystem Initiative (the most 
recent). Covering over 40 percent of Canada, from Yukon in the west 
to Labrador in the east, the Northern Ecosystem Initiative is taking a 
partnership-based approach to address ecosystem priorities related to 
biodiversity, contaminants and toxic substances, the impacts of major 
developments, and atmospheric change. 


The St. Lawrence Action Plan was the result of a decision by the 


federal government and the Government of Quebec in 1988 to jointly 
remediate and protect the St. Lawrence River. This plan was renewed 


Ecosystem Initiatives 


Northern 
Ecosystem 
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in 1994 as St. Lawrence Vision 2000 and renewed again in 1998 for 
five years. In 1989, the federal government initiated a five-year Great 
Lakes Action Plan to fulfill Canada’s commitments under the Great 
Lakes Water Quality Agreement. Phase II of the program followed in 
1994, called the Great Lakes 2000 Program, and has recently been 
renewed. Ontario, the only province that borders on four of the five 
Great Lakes, is a full participant in the program. The St. Lawrence 
and the Great Lakes action plans were the first “large action plans” 
designed to clean up, restore, and protect ecosystems. 


Building on experience from these initiatives and the public concerns 
expressed in consultations, in 1991 the federal government targeted 
the Fraser Basin in British Columbia and the coastal zone of the four 
Atlantic provinces for remedial and curative action. That same year, 
the Northern River Basins Study was launched by the governments 
of Canada, Alberta, and the Northwest Territories to gather compre- 
hensive information on the cumulative impact of development on the 
Peace, Athabasca, and Slave Rivers. In 1998, the Northern Rivers 
Ecosystem Initiative was established to follow up on the study findings. 
This five-year initiative will bring together various levels of govern- 
ment, Aboriginal organizations, industry, and environmental groups. 


In 1998, the Georgia Basin Ecosystem Initiative was launched, 
another example of collaboration between Canada and the United 
States. Attention is focused on the entire Georgia Basin—Puget Sound 
ecosystem in recognition of the past and projected population growth 
pressures in this area and the need for coordinated management of 
the attendant human effects on the environment. 


The Atlantic Coastal Action Program (ACAP) was designed to demon- 
strate the effectiveness of a novel approach to solving environmental 
problems where affected communities take management responsibil- 
ities for generating solutions. Initiating and championing community- 
driven approaches are part of the Atlantic culture. By 1995, 13 ACAP 
communities had each developed a comprehensive environmental 
management plan and delivered it to their respective communities and 
partners. Sable Island became the 14th site in 1999. Currently, ACAP 
is striving to build broader coalitions at larger ecosystem scales, such 
as the southern Gulf of St. Lawrence, the Bay of Fundy, the Gulf of 
Maine, and Labrador. As a result of this program, communities are 
making informed decisions about local issues through teamwork, 
consensus building, and collaborative problem solving. Thousands of 
Atlantic Canadians, from youth to the elderly, participate in the 
program annually. Approximately 1000 action projects have been 
undertaken following community-identified solutions that are socially 
acceptable, economically feasible, and environmentally sound. 


is 


Remedial Action Plans 


Public consultation and involvement 
have been critical to the delivery of 
programs and activities arising from the 
Great Lakes Water Quality Agreement. 
Citizen participation is key in the 
development of Remedial Action Plans 
for 43 designated Areas of Concern 
around the Great Lakes. Relevant 
interests or stakeholders are brought 
together to achieve consensus on 
issues and remedial actions in long- 
standing problem locations where the 
agreement's objectives are not being 
met. Upon learning the extent of the 
problems, stakeholders often become 
leading proponents of community 
action. Collingwood Harbour on 
Georgian Bay is no longer an Area of 
Concern because of successful 
remedial actions. 
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Characteristics of the Ecosystem Initiatives 


While the initiatives vary in scope, scale, and participation, there 

are several common characteristics. They are managed through an 
ecosystem approach involving the consideration of all components 
of the ecosystem — land, air, water, and living things. The initiatives 
also recognize the interrelationships and interdependency of social, 
economic, and environmental issues. Decisions are based on 
science, combined with local and traditional knowledge. Typically 
concentrating on known environmental problems, the Ecosystem 
Initiatives are based on partnerships among governments, the 
private sector, and nongovernmental organizations, and involve 
communities in issue identification, monitoring, planning, and 
management of activities at the community level. Activities include 
science and monitoring projects, improving air and water quality, 
reducing exposure to toxic substances, conserving ecologically 
important areas, recovering species at risk, controlling exotic species, 
developing sustainable water use strategies, and coordinating climate 
change initiatives. 


Environmental Results 


The Ecosystem Initiatives have generated tangible environmental 
results. The Great Lakes initiative has resulted in the successful clean-up 
of Collingwood Harbour, an Area of Concern on Georgian Bay; a 

71 percent reduction of seven priority toxic substances; the protection 
of over 9000 hectares of wetlands and 700 kilometres of shoreline; 

and the recovery of the peregrine falcon and the bald eagle. Through 
the St. Lawrence initiative, a 96 percent reduction in toxic effluents 
discharged by 50 priority industrial plants has been achieved, as well as 
the protection of 12 000 hectares of wildlife habitat. Results of the 
Fraser River Action Plan (1991-1998) included a 95 percent reduction 
in annual environmental releases of heavy-duty wood preservatives and 
improvements to the management of approximately 1375 hectares of 
wetlands and 6344 hectares of upland habitat. 


Managing Natural Resources 


Natural resource development has long been the mainstay of the 
Canadian economy. There are marked changes in the way that 
natural resources have been managed in Canada over the past two 
decades. Resources like forests, metals, and minerals have traditionally 
been managed to ensure high yield. At the same time, integrated land 
and resource use management has moved toward considering the 
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Round Table on Resource 
Land Use and Stewardship 


In Prince Edward Island, members of 
the private sector Round Table on 
Resource Land Use and Stewardship 
represent interests related to 
agriculture, forestry, aquaculture, 
tourism, municipalities, rural non-farm 
residents, and the environment. After 
considering the views of decision 
makers affecting resource lands, the 
Round Table developed a Resource 
Land Use Strategy. Some measures for 
change are codes of practice in the 
agriculture and forestry sectors; “green 
certification” to indicate food and 
forest products being grown and 
processed in a sustainable manner; soil 
conservation; pesticide control; water 
course protection; water quality 
monitoring; maintenance of 
biodiversity; as well as policies related 
to forest management, Crown land, 
and economic instruments. 


Forest Stewardship 
Recognition Program 


The Forest Stewardship Recognition 
Program promotes awareness and 
appreciation of good stewardship, 
sustainable forest practices, and 
biodiversity conservation in Canada’s 
forests by recognizing the outstanding 
efforts of forest workers, woodlot 
owners, conservation organizations, 
and others working in the field. The 
program was developed by Wildlife 
Habitat Canada in cooperation with the 
Canadian Forest Service and other 
national and provincial groups. 
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integrity of ecosystems and involving a wider range of stakeholders in 
decision making. While the pace varies across sectors, natural resource 
management is moving toward the adoption of natural boundaries 
defined by ecological characteristics rather than by political 
boundaries. This is illustrated in Canada’s approach to land use 
planning and management (see feature on land). 


Canada continues to build on its national and international 
commitments to sustainably develop its forests. A new five-year 
(1998-2003) national forest strategy was unveiled in May 1998, 
aimed at bringing together the ecological, economic, and social 
aspects of forest conservation and use. Sustainable Forests: A 
Canadian Commitment is a collective attempt to develop a workable 
formula that reconciles the range of expectations placed on the forest 
and forest managers. The document is the result of extensive public 
consultations and provides a framework to guide the policies and 
actions of Canada’s forest community. It sets out 9 strategic directions, 
31 objectives, and 121 commitments to action. Initiatives include 
efforts to complete an ecological classification of forest lands; broaden 
the scope of forest inventories to a wide range of forest values; and 
complete a network of protected areas that are representative of 
Canada’s forests. In addition, greater attention will be paid to such 
issues as Aboriginal forestry, measuring on-the-ground changes, mid- 
career training, and forests on private land. (For more information 

on sustainable forest management, refer to Monograph No. 9 in this 
series.) 


The minerals and metals industry is a key contributor to the 
Canadian economy. Canada is one of the world’s largest exporters 

of minerals and metals products. The exploration, development, 
production, use, re-use, recycling, and disposal of minerals and metals 
inevitably involve the need to integrate environmental, economic, and 
social considerations in decision making. The Minerals and Metals 
Policy of the Government of Canada: Partnerships for Sustainable 
Development, published in 1996, takes a broad approach to 
sustainable development, with an emphasis on life-cycle management, 
risk assessment and management, the safe use principle, and the 
recycling of minerals and metals. Stakeholder involvement and the 
development of international networks are helping to accelerate the 
implementation of sustainable development in the minerals and metals 
sector both in Canada and around the world. (For more information 
on minerals and metals, refer to Monograph No. 10 in this series.) 


Agriculture depends on the integrity of ecosystems, including the 
quality of soil, air, and water. While Canadian farmers have long been 
involved in soil and water conservation and other stewardship 
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Okotoks 


The community of Okotoks in Alberta 
has developed a plan to limit its size to 
25 000 people. This decision is based 
on the ability of its river to provide 
potable water for that population and 
on the ability of the community to 
return water to the river without the 
need for massive regional water 
purification systems. Within this 
growth limit, Okotoks is developing 
complementary building strategies to 
eliminate or reduce further negative 
impacts on other aspects of its 
ecosystem. 


Resource Advisory Process 


In the Resource Advisory Process, 
selected academics, resource 
harvesters, First Nations, and public 
interest groups are invited to join 
science experts from the federal 
government in the evaluation of the 
state of fish stocks and marine 
ecosystems. These participants have full 
privileges to contribute knowledge and 
experience, review other information 
and analyses, and help form consensus 
advice on sustainable resource 
harvests. In many marine fisheries, the 
fishing industry has established formal 
associations where they contribute to 
the costs of special scientific research 
projects, chosen, designed, and 
conducted collaboratively by industry 
and government. 
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Rehabilitation of a bulrush marsh at the outlet of the Ha Ha! River in Quebec. 
This project was initiated as a result of the Saguenay River flood in 1996. 
Photo credit: Ghislain Sylvain. 


activities aimed at protecting the environment, including wildlife and 
their habitat, the importance of the need to protect, conserve, and 
restore ecosystems is gaining momentum within the agricultural sector. 
Maintaining and improving soil, air, and water quality are important 
challenges that are addressed through proper management of soil, 
nutrients, pesticides, and animal manure. Cooperation among 
producers, processors, and governments to work toward increased 
sustainability in the agriculture and agri-food industry is growing. For 
example, more Canadian farmers are adopting best management 
practices, such as improved manure handling and storage, that reduce 
the risk of air and water pollution. A national set of agri-environmental 
indicators has been developed to assist with profiling and monitoring 
the state of sustainable agriculture and the environment in Canada. 
(For more information on rural development and sustainable 
agriculture, refer to Monograph No. 8 in this series.) 


Freshwater is a fundamental resource for food production, plays an 
important role in virtually every modern industrial process and many 
recreational activities, and provides an essential element for urban 
development across Canada. Freshwater management in Canada is 
evolving in response to changing demands as well as to the growing 
awareness of the effects of human activities on the aquatic environ- 
ment. Many provincial governments have recently renewed their 
freshwater policies and the Government of Canada is working to 
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From the Mountains 
to the Seas 


The major threats to the health, 
productivity, and biodiversity of the 
marine environment result from human 
activities on land — in coastal areas and 
farther inland. Some 80 percent of the 
pollution load in the oceans originates 
from land-based activities. The marine 
environment is also threatened by 
physical alterations of the coastal zone, 
including the destruction of habitats of 
vital importance to maintain ecosystem 
integrity. 


Later this year, Canada will release its 
National Program of Action for the 
Protection of the Marine Environment from 
Land-Based Activities. Implementation will 
involve using sustainable and integrated 
environmental management approaches, 
such as the harmonization of coastal, river 
basin, and land use plans. 
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update its policy framework for freshwater. Governments, nongovern- 


mental organizations, the private sector, and individuals all have 
important responsibilities and must work together to protect water 
quality and use water wisely. 


Canada’s marine ecosystems are vast and diverse, supporting many 


different activities. Under the Oceans Act (1997), Canada is moving 


toward a national oceans management approach based on sustainable 


development, a precautionary approach, and the integration of 
activities occurring in and impacting on our oceans. The act also sets 
the framework for an ecosystem approach to the management of 
Canada’s oceans and oceans resources. Its call for collaboration and 


cooperation will ensure that oceans management activities include the 


meaningful participation of provincial and territorial governments, 
coastal communities, Aboriginal organizations, and other oceans 
stakeholders. 


Canada’s Policy for the Management of Fish Habitat (1986) provides 
direction for interpreting the broad powers mandated in the Fisheries 
Act consistent with the concepts of sustainable development and the 


ecosystem approach. The overall objective is to achieve a “net gain of 


the productive capacity of fish habitats” through the conservation, 
restoration, and development of fish habitat. The policy emphasizes 
the importance of integrated planning to ensure that the fish habitat 
plans are implemented with sufficient knowledge of the current and 
future demands of other natural resource users. Implementation 
strategies include protection and compliance, integrated resource 
planning, scientific research, public consultation, public information 
and education, cooperative action, habitat improvement, and habitat 
monitoring. 


Air pollution continues to be a serious threat to health and the 
environment despite improvements in Canada’s air quality. One area 
where smog is affecting human health is the Georgia Basin, British 
Columbia. The health costs of fine particulate, a component of smog 
in the basin, are forecast to reach $1.5 billion by 2005. To improve 
understanding of how pollutants move through the web of living 
things by ecosystem interactions, the Georgia Basin Ecosystem 
Initiative sponsored scientific research into pollution levels, processes, 
and impacts across the Georgia Basin. The research shows that some 
of these aerosols drift naturally from the oceans, while urban air 
emissions contribute to others. Also, increased pollution is found 
inland as prevailing winds pick up increasing amounts of sulphur and 
ammonia emitted by industry, transportation, and agriculture. This 
information will provide the basis for making adjustments to basin 
activities to improve air quality. 
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Clean Air 


Air quality is a core environmental 

issue for all Canadians. Scientific studies 
have recently concluded that at least 
5000 Canadians die early deaths every 
year due to poor air quality. Thousands 
more will see their doctors or visit clinics 
and emergency rooms with bronchitis, 
asthma, and other breathing problems. 
Children and the elderly are most at risk. 
Asthma is the leading cause of school 
absenteeism. Major urban centres 
routinely issue air quality advisories 
during summer due to smog. Canada 
intends to move toward higher 
standards for clean air, which are 
essential to the health of Canadians. We 
have already introduced higher standards 
for sulphur in gasoline. New Canada- 
wide standards for ozone and particulate 
matter will be formulated through 
federal/provincial/territorial ministers. 


LAND 


This feature on land contains statistics on land use in 
Canada, showcases some provincial and territorial 
protected areas strategies, and concludes with a brief 
explanation of Canada’s ecological land classification 
system and its uses. 


Land Use in Canada 


In the late 1950s, questions concerning the carrying 
capacity of land and water, the availability of renewable 
resources, and the viability of rural communities 
indicated that the land could not support all the 
demands placed on it. In 1958, a land inventory 
program was proposed by the Senate Committee on 
Land Use. In 1961, the program was endorsed at the 
federal—provincial Resources for Tomorrow Conference. 
Consequently, major multidisciplinary projects (e.g., 

the Canada Land Inventory) and integrated information 
systems (e.g., the Canadian Geographic Information 
System) were born. They would form the basis for 
multidisciplinary land use planning in Canada. 


One of the largest land inventories ever undertaken in 
the world (approximately 2.6 million square kilometres), 
the Canada Land Inventory is a broad survey of land 
capability and use for the southern, most heavily 
settled portions of Canada. Completed in the 1970s, it 
includes assessments of land capability for agriculture, 


Land use in Canada 


forestry, recreation, wildlife (ungulates and waterfowl), 
and information on actual land use. The inventory is 
significant as the first major program to assess the 
carrying capacity of land in Canada and notable for its 
integration of different assessments of land capability 
into planning legislation across Canada. 


Integrated Land Use Planning 
and Management 


By examining all uses of land in an integrated manner, 

it is possible to link social and economic development 
with environmental protection and enhancement, make 
the most efficient trade-offs, and minimize conflicts. This 
integrated approach is based on relating sectoral planning 
and management activities to the capabilities and 
limitations of landscapes to support various land uses. 


The provinces are the major administrators of 
Canada’s natural resources. An integrated rather than 
sector-by-sector approach to land use planning and 
management is being practiced in the provinces and 
territories. In particular, they are devoting attention to 
developing regional protected areas strategies. 


British Columbia has had a protected areas strategy 
since June 1993. The strategy, entitled A Protected 
Areas Strategy for British Columbia: The Protected 


Land use Area’ % of 
class Predominant activity in the class (km?, 000s) Canada’? 

Forestry‘ Active forest harvesting or potential for future harvesting 2440 24 

Recreation and Recreation and conservation within national, provincial, and 756 8 

conservation? territorial parks, wildlife reserves, sanctuaries, etc. 

Agriculture® Agriculture on improved farmland (cropland, improved pasture, 680 7 
summerfallow) and unimproved farmland 

Urban Built-up urban areas 20 <1 

Other activities Includes hunting and trapping, mining,* energy developments, 6074 61 
and transportation 

Total 9970 100 


Includes the area of all land and freshwater. 
’Rounded to the nearest percent. 
‘Canadian Council of Forest Ministers (1995). 


4National Conservation Areas Database, State of the Environment Directorate, Environment Canada. 


*Statistics Canada (1994c). 


Source: The State of Canada’s Environment — 1996. (Environment Canada, Ottawa, 1996.) 


*Mining occupies 0.03 percent of Canada’s land mass. (Source: The Canadian Mining Association.) 
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LAND 


Ontario's Living Legacy 


In Ontario, the provincial government recently completed a 
comprehensive land use planning process with the release 
in July 1999 of its land use strategy entitled Ontario's Living 
Legacy. This strategy was the product of an unprecedented 
public consultation process, known as Lands for Life, which 
took place during 1997 and 1998. This planning process, 
led by three citizen round tables, engaged people from 
across the province in a thorough review of Ontario’s land 
use policy. Ontario’s Living Legacy identifies 2.4 million 
hectares of new provincial parks and conservation reserves, 
bringing total protected spaces to fully 12 percent of the 
planning area, a first in Canada. The land use strategy, 
together with the Ontario Forest Accord, provides the 
direction required to balance the needs of environmental 
protection in the province with the need for stability to 
support the economic development of resource-based 
industries and communities. Ontario's Living Legacy 
represents a model of cooperation between competing 
interests in land use planning debates and sets important 
direction. Its implementation will help to ensure the 
ecological sustainability of Ontario’s resources for the future. 


Areas Component of B.C.’s Land Use Strategy, sets 
forth the vision, goals, and principles to guide the 
completion of the province’s protected areas system. 
The strategy is intended to coordinate and integrate all 
protected areas programs and systems and to double 
the size of the protected areas system to include 

12 percent of the province by the year 2000. 


In 1995, Alberta announced its Natural Heritage 

Policy — Special Places 2000, with the goal of 
completing a network of parks and protected areas that 
preserves the environmental diversity of the province’s 
six natural regions. To the extent that they are 
compatible with the preservation goal, Alberta’s parks 
and protected areas will satisfy goals for heritage 
appreciation, outdoor recreation, and heritage tourism. 
New legislation is being prepared that will consolidate 
the Provincial Parks Act, the Willmore Wilderness Park 
Act, and the Wilderness Areas, Ecological Reserves 
and Natural Areas Act into a single act that will provide 
a broad spectrum of parks and protected areas with 
varying degrees of protection and use. 


Saskatchewan has established a Representative 
Areas Network of ecologically important land and 
water areas across the province. This system started 
with a base of sites totalling nearly 3 million hectares, 
including national and provincial parks, wildlife refuges, 
and ecological and other reserves in the province. 
Working from this solid foundation, Saskatchewan's 
Representative Areas Network has expanded by more 
than 50 percent in less than two years. In total, new 
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additions to the Representative Areas Network since 
1997 now amount to more than 1.6 million hectares. 
Working together with other partners and landowners 
helps to support the province’s commitment to coopera- 
tive and community-based protection of the environment. 


Other provincial and territorial governments have 
similar strategies/programs under development. During 
1998-99, the Quebec Ministry of the Environment 
continued to develop its strategy on protected areas 
that was initiated in 1997. Through this exercise, 
Quebec wants to adopt a global vision and a strategic 
plan for the development of its networks of protected 
areas within a context of biological diversity conserva- 
tion. In October 1999, the Government of New Brunswick 
released a report entitled A Protected Areas Strategy 
for New Brunswick: Summary of Public Hearings and 
Recommendations. The report’s 50 recommendations 
are under review with the intention of providing the 
government with a protected areas action plan by May 
2000, followed by a protected areas strategy. The 
Government of Newfoundland and Labrador is currently 
reviewing its draft Natural Areas Plan. The plan is 
based on three types of reserves: large wilderness 
reserves that cross ecoregion boundaries; medium- 
sized reserves that usually protect a single ecoregion; 
and small reserves (usually less than 10 square 
kilometres) that protect special features. 


Since the completion of Ontario’s Living Legacy 
strategy (see box), several other provinces have 
expressed interest in the process and its accomplish- 
ments. In addition to individual discussions, Ontario hosted 
a workshop in October 1999 to review the planning 
process and discuss other provincial initiatives. Opportu- 
nities are being explored to continue this kind of dialogue 
more formally in the future in order to share approaches 
and gain from different experiences in addressing land 

use issues. 


Nunavut 


On April 1, 1999, Nunavut was formed from the eastern 
part of the Northwest Territories and officially named 
Canada’s third territory. The goal set by Nunavut’s 
Department of Sustainable Development is healthy, 
sustainable communities. The department seeks balanced 
development through the integration of environmental 
stewardship, community economic development, and 
people in partnerships. In collaboration with institutions of 
public government, the department is using monitoring, 
good science, and Inuit Qaujimajatugqangit (traditional 
knowledge) in the co-management of Nunavut's wildlife 
and its habitat. It is also developing and maintaining parks 
and conservation areas. 


LAND 


Ecological Land Classification The ecological land classification system delineates 

and classifies ecologically distinctive areas of the 
Since the late 1960s, governments, nongovernmental earth's surface on a subcontinental basis. This . 
organizations, universities, and industry in Canada expertise is being used to develop a North America— 
have collaborated to develop a common, hierarchical wide classification system in collaboration with the 
ecosystem spatial framework and terminology. This work North American Commission for Environmental 
gained momentum in the 1970s, especially following the Cooperation. 


creation of the Canada Committee on Ecological Land 
Classification. In 1991, a collaborative project was 
undertaken by a number of federal government agencies 
in cooperation with provincial and territorial governments 
to review previous work and establish a common, 
hierarchical ecosystem framework for ecosystems in 
Canada. The underlying principle for the initiative was 
the commitment and need to think, plan, and act in terms 
of ecosystems, i.e., to move away from an emphasis on 
individual elements to a more comprehensive and 
holistic approach. 


A framework of standard ecological units facilitates 
communication and reporting between different 
jurisdictions and disciplines. It enhances the capability 
of government and nongovernmental organizations to 
assess and report on environmental quality and the 
sustainability of ecosystems. The national state of 
environment reports for Canada (1986, 1991, and 
1996) have used ecozones (the largest unit in the 
ecological land classification system) as the principal 
reporting framework. 


Terrestrial Ecozones of Canada 


1 Arctic Cordillera 9 Boreal Shield 

2 Northern Arctic 10 Boreal Cordillera 

3 Southem Arctic 11 Pacific Maritime 

4 Taiga Plains 12 Montane Cordillera 
5 Taiga Shield 13 Prairies 

6 Taiga Cordillera 14 Atlantic Maritime 

7 Hudson Plains 15 Mixedwood Plains 
8 Boreal Plains 


Provincial/Territorial 
boundaries 


Newfoundland 
and Labrador 


500 0 500 1000 kilometres 
_—— Ss 


Note: An ecozone, like any ecosystem, is an area where organisms and their physical environment endure as a system. Because of the large size of 
ecozones, the types of criteria used to define them refer to broad, common characteristics. For instance, landforms and soils would be defined by 
large physiographic divisions such as mountain ranges. Typically, ecozones span provincial jurisdictional boundaries and vary considerably in size 
and diversity. Some are shared with other countries. Canada’s Arctic ecozones represent roughly 20 percent of the world’s total Arctic ecosystem; the 
prairie ecozone extends into the United States. 
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KNOWLEDGE GATHERING, INTEGRATION, 
AND DISSEMINATION 


In taking an ecosystem approach, we need useful data and 
information gathering and management programs (such as research, 
inventory, monitoring, and assessment) to advance our knowledge of 
ecosystem function and human impacts. Sharing our knowledge is 
essential to understand the earth and to guide human behaviour in, 
on, and above its landscapes and waterscapes. 


Information for Decision Making 


In Canada, we have data and information available to draw upon for 
decision making in support of sustainable development. However, 
gaps remain with respect to a number of areas, a significant one being 
the extent and state of Canada’s biological resources. As well, the 
long-term environmental monitoring and assessment capability must 
be strengthened for such a vast country. The challenge remains of how 
to integrate social, economic, and environmental data and information 
in order to improve our understanding of relationships between people 
and the environment within an ecosystem context and how to develop 
indicators to measure our progress toward sustainability. 


©Canadian Museum of Civilization, photo by Daniel Clément. 
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Connecting People 
with Nature 


Since 1991, The Evergreen Foundation 
has been connecting people with 
nature through the enhancement of 
healthy natural environments in schools 
and communities across Canada. The 
foundation has created two programs 
to bring nature and communities 
together: the Learning Grounds 
Program, which focuses on 
transforming typically flat and barren 
concrete school grounds into dynamic 
learning environments, and the 
Common Grounds Program, which 
involves the larger community in the 
preservation and restoration of natural 
areas in the urban environment. 


Traditional Knowledge: 
Linking Elders and Youth 


The First Nation of Nacho Nyak Dun, 
through the Land and Resources 
Department in Mayo, Yukon, ts linking 
Elders and youth in order to develop 
processes and technical capacity to 
monitor environmental change and to 
plan for land use activities in their 
traditional territory. They are being 
challenged to build a common vision 
for the continuation of traditional 
resources management. Grade 12 
students are being taught about 
traditional ecological knowledge, 
geographic information systems, and 
the Global Positioning System. 
Eventually, these project participants 
will become the next generation of 
leaders and resource managers. 
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A wide range of environmental data and traditional ecological 
knowledge providing information about the state of the environment 
has been collected in Canada by governments, academic institutions, 
Aboriginal peoples, the private sector, and conservation groups. It 
includes information about air, water, and land quality and the status 


of species. However, there is still a need for information on topics such 


as the level of toxic substances in the atmosphere, water quality, and 
changes in urban land use. 


The federal government, provinces, and municipalities across Canada 


are developing indicators, or key statistics, to reflect trends over time of 


various aspects of the state of the environment. For example, the 
Government of British Columbia, along with the federal government 
and United States agencies in the Puget Sound region, is currently 
working on a suite of environmental indicators aimed at reporting on 
the state of the Georgia Basin—Puget Sound ecosystem. A set of 
national environmental indicators has been developed for 10 key 
environmental issues, including stratospheric ozone depletion, climate 
change, toxic contaminants, acid rain, urban environmental quality, 
marine fish resources, forest resources, energy consumption, and 
transportation. 


In the 1990s, the demand grew for information on the overall 
condition of ecosystems. Collecting this information requires an 
integrated network of sampling sites and the assessment of long-term 
cumulative effects, rather than short-term isolated effects. An example 
is the Acid Rain National Early Warning System established by the 
Canadian Forest Service in 1984. This network of 150 sites, encom- 
passing major forest ecosystems across the country, monitors and 
detects the effects of acid rain on Canadian forests. Another example 
is testing by the Ontario Ministry of Natural Resources of the use of 
satellite imagery to monitor changes in forest cover, water quality, 
and other environmental and land use aspects. 


Better inventories of biological resources are needed. While Canada’s 
six Conservation Data Centres have made great strides in collecting 
data on the conservation status of wild species and communities, and 
research surveys have quantified the abundance of marine fish on 
Canada’s Atlantic and Pacific coasts since the 1970s, knowledge of 
our biological resources is weak. In Canada, 71 O00 species of wild 
plants and animals (terrestrial and marine) have been recorded. 
Scientists estimate that 68 000 have yet to be discovered and 
classified. Of the recorded species, we understand the ecological 
function, status, trends, and survival needs of less than 3 percent. 
Comprehensive and reliable biological inventories at the seascape, 
landscape, species, and genetic levels require highly skilled and 
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Environmental Indicators 


Environmental indicators are selected 
key statistics that represent or 
summarize a significant aspect of the 
state of the environment, natural 
resource sustainability, or related 
human activity. They focus on trends in 
environmental changes, the stresses 
that are causing them, how ecosystems 
and their components are responding 
to these changes, and societal 
responses to prevent, reduce, or 
ameliorate these stresses. 


Importance of Nature 
to Canadians 


A 1996 survey on the importance of 
nature to Canadians indicates that 

20 million Canadians (85 percent) took 
part in one or more nature-related 
activity that year. They spent a total of 
1.5 billion days and about $11.0 billion 
enjoying nature-related activities such 
as sightseeing, camping, and boating. 
More than one third (38 percent) of 
Canadians observed or cared for birds 
and other wildlife around their homes. 
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trained scientists. Canada’s core capacity in the biological 
sciences, particularly biosystematics, is declining. 


Canada still has a long way to go to develop long-term 
environmental monitoring and assessment capability for 
comprehensively studying ecosystems. Although information is 
available to monitor some issues, it may take several decades to 
establish the information bases necessary for new requirements 
on an integrated ecological basis. Efforts are under way, however, 
to strengthen monitoring capacity to address current and emerging 
issues. Canada has established the Ecological Monitoring and 
Assessment Network, which is a national network with ongoing 
ecological (biotic and abiotic) research and monitoring across 
terrestrial and marine ecozones. The northern component of this 
network is addressing the need for more information and 
knowledge in the sparsely populated Arctic and sub-Arctic. 
Canada has also played an important role in establishing the 
Global Ocean Observing System and is adding a living marine 
resource component to the current system of monitoring physical 
and chemical attributes of the marine environment. 


Although significant advances in developing a common framework 
for viewing ecosystems and for organizing and communicating 
information have been made in Canada, there remains a great deal 
that is not known about ecosystems. For example, we do not fully 
understand ecosystem processes, how to measure the integrity of 
ecosystems, or the nature of cumulative impacts on ecosystems. 


We need to monitor stresses on ecosystems, such as the urbanization 


of farmland and the presence of toxic substances in species, on a 
more regular basis. A critical gap for the successful implementation 
of integrated land use planning in Canada is the lack of a cost- 
effective national system to monitor land use change. This is 
essential to planning for the conservation and protection of unique 
natural areas, critical habitats, wetlands, and our best agricultural 
and forest lands. 


With the exception of data collected in the context of the ecological 
framework, few data have yet been integrated on an ecosystem 
basis in Canada. Although Statistics Canada is working to improve 
a system of natural resource accounting, there is currently no 
coordinated capacity in Canada, either through a government 
agency or another organization, to conduct applied sustainability 
economics research and to develop tools to measure and manage 
multiple themes of economic, ecological, and social well-being in a 
holistic fashion. 
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Ecological Gifts 


Under the federal Income Tax Act or 
the Quebec Income Tax Act, private 
and corporate landowners in all 
provinces and territories of Canada can 
make donations of ecologically 
sensitive lands, or interests in these 
lands, without taxation penalties. 
Federal criteria for defining ecologically 
sensitive land have been published in 
Ecological Gifts: Implementing 
Provisions of the Income Tax Act of 
Canada. A wide range of habitat types, 
such as beaches, prairie grasslands, 
woodlots, and seashores, can be 
“ecological gifts”. Since late 1995, 

140 gifts in eight provinces, totalling 
about 12 000 hectares in area and 

$25 million in tax value, have been 
made. These donations have been 
facilitated by six federal—provincial 
implementation agreements. 


Volunteers Make 
a Lasting Difference 


Volunteers make a vital contribution 
to ecological monitoring in Canada. 
They collect data for “Ecowatch”, a 
component of the Ecological 
Monitoring and Assessment Network. 
Others volunteer as atmospheric 
observers and birders conducting 
breeding bird surveys. Canadian 
youth are important contributors 

to associated initiatives, such as 
“Frogwatch Ontario” and 
“Wormwatch”. 
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Integrating Science and Traditional Knowledge 


The integration of scientific knowledge with traditional and local 
knowledge is critical to improving our understanding of ecosystems. 
Increasingly, scientific and traditional knowledge are being viewed as 
complementary. An example is Canada’s Northern Contaminants 
Program being conducted in Yukon, the Northwest Territories, and 
Nunavut. The program’s key objective is to reduce and, where possible, 
eliminate contaminants in northern traditionally harvested (country) 
foods while providing information that assists informed decision making 
by individuals and communities in their food use. Aboriginal people 
and their organizations participate fully in the program’s management 
committee and undertake many of the research studies, sometimes in 
partnership with scientists. Another example emerged when the 
moratoria on commercial fisheries were implemented in many parts of 
Atlantic Canada. Fishers and scientists worked together to establish 
sentinel fisheries surveys. In these sentinel fisheries, fishers use 
traditional gear and their specialized knowledge, but fish at fixed sites 
whose selection is based on scientific analysis and work with scientists 
to keep and analyze detailed records of their catches. 


Reporting 


Environmental reporting is an important tool for integrating science 
into decision making and communicating information to Canadians. 
How we report on the state of the environment in Canada has evolved 
to reflect an ecosystem approach. Canada’s major national state of the 
environment reports were published in 1986, 1991, and 1996 by the 
federal government. 


The most recent, The State of Canada’s Environment — 1996, adopted 
an “ecosystem approach to reporting”, recognizing the complexity of 
ecosystems and emphasizing that people are a part of ecosystems. 
Efforts were made to report on interactions among elements in a single 
ecozone, between ecozones, among environmental components and 
human activities, as well as among social, economic, and environmental 
elements. Beyond scanning the state of Canada’s major ecosystems, the 
report examined major issues in an ecosystem context. 


The Government of Canada is no longer producing comprehensive 
national state of the environment reports every five years. However, 
individual federal departments with environment, natural resources, and 
health responsibilities are producing reports within the framework of a 
coordinated federal state of the environment reporting system. As well, 
a new federal initiative is being proposed to develop a comprehensive 
national environmental information and reporting system in 
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Sharing Knowledge 


The Innu Nation, Memorial University, 
and Environment Canada have 
established an interactive knowledge 
system called the Quebec-Labrador 
Integrated Knowledge System (Q-LInKS), 
which provides information on people, 
areas of interest, organizations, 
projects, and data on the Internet 
(http://qlinks.ucs.mun.ca/index. html). 


Ashkui 


In Labrador, the Innu Nation, Gorsebrook 
Institute, and Environment Canada have 
been working together to develop a new 
approach to combine science and Innu 
knowledge. This approach uses a 
conceptual category of a “cultural 
landscape unit” as the basis for 
generating new knowledge about the 
ecology of Labrador. This method starts 
with Innu knowledge and terminology 
for an element of the landscape that has 
value and meaning for them and then 
builds a knowledge base of that feature 
from a number of perspectives. The 
feasibility of this approach is being tested 
through a case study of “ashkui”, which 
are critical areas of early or permanent 
open water on lakes, rivers, and estuaries 
that are used extensively by the Innu. 
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collaboration with the National Round Table on the Environment and 
the Economy. This program will provide a better basis for assessing the 
interactions of the environment and the economy and will improve the 
ability of governments, business, and nongovernmental organizations 
to measure Canada’s environmental performance and, in conjunction 
with economic performance, to report on progress toward sustainable 
development. Provincial/territorial reports on the state of the environ- 
ment were initially published in 1991 by British Columbia, Alberta, 
Saskatchewan, Manitoba, Quebec, Yukon, and Nova Scotia. In 
Ontario, the Office of the Environmental Commissioner has published 
annual reports since 1994 that examine all provincial government 
activities, or the lack thereof, under the Environmental Bill of Rights. 
Reports are also published by nongovernmental organizations. For 
example, Wildlife Habitat Canada produces reports on the status of 
wildlife habitat in Canada. 


A GLOBAL EFFORT 


The integrity of ecosystems in Canada depends on cooperation with 
international partners. Our ecozones stretch south into the United 
States and north into other circumpolar nations. Species migrate 
across the North American continent by land, water, and air. For 
example, marine fish and salmon migrate through Canadian and 
American waters in both the Atlantic and Pacific Oceans. Air and 
water quality, like that of the health of migrating species, can be 
degraded. Long-range transport of pollutants originating in other 
countries is affecting many parts of Canada from the Arctic through 
to the southern areas. Illegal wildlife trade, climate change, and 
depletion of the ozone layer all pose threats to ecosystems important 
to Canada and require global solutions. 


As with our domestic activities, there is evidence of movement toward 
an ecosystem approach in Canada’s international partnerships. Through 
hundreds of initiatives, Canada is working with other countries to 
develop solutions and share best practices so that ecosystems of local 
and global importance are protected, conserved, and rehabilitated 
through joint actions. Some of these initiatives focus on shared 
ecosystems. For example, Canada is working in cooperation with 

the seven other circumpolar countries to protect the shared Arctic 
ecosystem through the Arctic Council, a high-level intergovernmental 
forum established in 1996. The council has established working groups 
to deliver the following programs: Arctic Monitoring and Assessment; 
Conservation of Arctic Flora and Fauna; Protection of the Arctic 

Marine Environment; Emergency Prevention, Preparedness and 
Response; and Sustainable Development. Through the latter group, 

the council is cooperating on projects as diverse as improving the health 
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North American Commission 
for Environmental 
Cooperation 


Through the North American 
Commission for Environmental 
Cooperation, Canada, the United 
States, and Mexico have recently 
classified and mapped the ecological 
regions of North America. The 
commission's programs to enhance the 
protection and conservation of North 
American ecosystems and biodiversity 
include developing strategies based on 
priority ecoregions, cooperating to 
protect marine and coastal area 
ecosystems, and supporting the 
conservation of migratory and 
transboundary species. 
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and well-being of Arctic children and youth, managing regional 
fisheries, assessing prospects for expanded use of telemedicine on a 
circumpolar basis, promoting cultural and ecotourism, and improving 
rural sanitation systems. 


Canada is also promoting an ecosystem approach to all its 
transboundary living marine resources. It pursues this approach 
through the scientific and management groups in international 
organizations of the marine nations such as the International 
Commission for the Conservation of Atlantic Tunas, the Northwest 
Atlantic Fisheries Organization, and the International North Pacific 
Fisheries Commission. 


The United States is an important partner in the Great Lakes 
Ecosystem Initiative and in work related to the ecosystem of the 
Georgia Basin—Puget Sound region where the path of migratory birds, 
watersheds, and the airshed are shared in parts of the state of 
Washington and the province of British Columbia. Transboundary 
pollution is the focus of the 1991 Canada—United States Air Quality 
Agreement. The two governments have jointly made significant 
reductions in emissions of the two major acid rain pollutants — 
sulphur dioxide and nitrogen oxides. There is also increasing 
cooperation in addressing the emerging issues of ground-level 
ozone and particulate matter. 


In a global context, Canada is applying the ecosystem approach in 
meeting its commitments under the Convention on Biological 
Diversity. The convention increased the profile of the need to conserve 
species, genetic resources, and ecosystems, and to ensure that the use 
of these resources and ecosystems is sustainable. Canada was the first 
industrialized country to ratify the convention and since December 
1992 has prepared a detailed strategy for its implementation. This 
international environmental agreement is the first global treaty to 
highlight the importance of the whole ecosystem. It drew attention to 
the importance of biodiversity (the genetic diversity within species, 
diversity among species, and diversity of ecosystems) for the provision 
of food and medicines and other life-support systems; the losses of 
biodiversity due largely to the destruction, degradation, and 
fragmentation of habitat and ecosystems; and the need to expand 
efforts from the conservation of individual species to the conservation 
and sustainable use of a wide range of biodiversity, including genetic 
diversity within species and the diversity of ecosystems. 


To facilitate the implementation of the Convention on Biological 


Diversity, a number of global biodiversity information networks have 
emerged, including the Clearing-House Mechanism (CHM) established 
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Conserving Ducks, Geese, and 
Swans on a Continental Scale 


The North American Waterfowl 
Management Plan seeks to restore 
waterfowl populations in Canada, 
the United States, and Mexico to the 
levels recorded during the 1970s — 
a benchmark decade for waterfowl 
populations. Between 1986 and 
1997, plan partners invested over 
US$1.5 billion to secure, protect, 
restore, enhance, and manage 
wetlands and associated uplands in 
priority landscapes; to conduct 
research and monitor specific 
waterfowl populations; and to 
provide environmental education 
and conservation planning with 
community involvement. 


Canada’s Response to the 
Convention on Biological 
Diversity 


In Canada, the commitments of the 
Convention on Biological Diversity are 
being implemented through national, 
provincial, and community biodiversity 
strategies. The Canadian Biodiversity 
Strategy promotes the development 
and implementation of ecological 
management, which it defines as “the 
management of human activities so 
that ecosystems, their structure, 
functions, composition and the 
physical, chemical and biological 
processes that shape them, continue 
at appropriate temporal and spatial 
scales”. 
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under the convention (Canada’s node to the CHM is the Canadian 
Biodiversity Information Network), the Inter-American Biodiversity 


Information Network, and the North American Biodiversity Information 


Network. International efforts are under way to create the Global 
Biodiversity Information Facility. These networks facilitate the sharing 
of biodiversity information, including taxonomy, ecosystem science, 
and sustainable use best practices. 


THE PATH FORWARD 


The evolution of ecological management in Canada reflects our growing 


knowledge that the best way to take care of an ecosystem is to manage 


it as a whole rather than piece by piece. Ecosystem-based planning and 


management are proving to be valuable tools for sustainable develop- 
ment. We have made progress in advancing understanding of the 
intricate relationships within and among ecosystems, launching 
biodiversity information networks, and establishing the partnerships 
required to support an ecosystem approach. A wide range of activities 
by private landowners, communities, industries, and all levels of 
government have successfully demonstrated the application of an 
ecosystem approach. 


Canada faces several challenges in the continued development and 
expansion of the application of an ecosystem approach. We need to 
improve our knowledge of the science of ecosystems, preserve and 
promote the understanding and use of local and traditional knowledge, 
and expand inventories of biological and physical resources. We also 
need to strengthen ecological monitoring and assessment and continue 
building tools and capacity for integrating, communicating, and using 
economic, environmental, and social information in an ecosystem 
context. In applying the concept, the greatest challenge is implementa- 
tion. The next steps must be taken all the way to the front line, and 
ongoing support must be made available to individuals working on 

site to meet the targets and goals set out by ecosystem-based policies, 
plans, agreements, and conventions. 


Our success in sustaining the life-supporting services of ecosystems 
for future generations will depend on our ability to transcend political 


Sharing Experience 
and Best Practices 


Canada is sharing its experience in 
managing human activities within the 
context of ecosystems through the 
worldwide network of biosphere 
reserves and through the International 
Model Forest Network. The 
International Model Forest Network 
was established under the leadership 
of Canada. There are now model 
forests in Mexico, Chile, Japan, Russia, 
and the United States that have 
adopted the Canadian approach. 


boundaries and conventional roles and responsibilities to develop a more 
fully integrated ecosystem-based approach to planning and management. 


But how will we know success? Ultimately, Canada’s success at imple- 


menting an ecosystem approach will be judged in relation to the health of 
Canadians and the condition of the ecosystems in which they live. 


Zi 
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WEB SITES 


Agriculture and Agri-Food Canada: 
http://www.agr.ca 

Alberta’s Special Places: 
http://www. gov.ab.ca/enu/parks/sp_places/index. html 

Arctic Council: 
http://arctic-council. usgs. gou 

Atlantic Coastal Action Program: 
http://www.ns.ec.gc.ca/community/acap/index_e.html 

Canada Mortgage and Housing Corporation: 
http://www.cmhc-schl.gc.ca 

Canadian Biodiversity Information Network: 
http://www.cbin.ec.gc.ca/Biodiversity 

Canadian Council of Ministers of the Environment: 
http://www.ccme.ca 

Canadian Council on Ecological Areas: 
http://www.cprce.uregina.ca/ccea 

Canadian Environmental Assessment Agency: 
http://www.ceaa.gc.ca 

Canadian Environmental Network: 
http://www.cen.web.net 

Canadian Museum of Nature: 
http://www.nature.ca 

Canadian Plains Research Center: 
http://www.cprc.uregina.ca 

The Canadian Pollution Prevention Information 

Clearinghouse: 
http://www.ec.gc.ca/cppic 

Canadian Stock Assessment Secretariat: 
http://www.dfo-mpo.gc.ca/csas 

Canadian Wildlife Federation: 
http://www.cuf-fcf.org 

Canadian Wildlife Service: 
http://www.ec.gc.ca/cws-scf/cwshom_e.html 

Canadian Wildlife Service — Hinterland Who’s Who: 
http://www.cws-scf.ec.gc.ca/hww-fap/eng_ind.html 

Commission on Sustainable Development: 
http://www.un.org/esa/sustdev/csd. htm 

Department of Foreign Affairs and International Trade: 
http://www. dfait-maeci.gc.ca 

Ecological Monitoring and Assessment Network (EMAN): 
http://www.cciw.ca/eman/intro. html 

Environment Canada: 
http://www.ec.gc.ca 

Environmental Commissioner of Ontario: 
http://www.eco.on.ca 

The Evergreen Foundation: 
http://www.evergreen.ca 

Federation of Canadian Municipalities: 
http://www.fcm.ca 
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Fisheries and Oceans: 
http://www.ncr.dfo.ca 

Forét de Marie-Victorin:* 
http://members.xoom.com/lavoiejm/indexgen.htm 

Forest Stewardship Recognition Program: 
http://www.cppa.org/english/biodiv/stewards 

Fraser River Action Plan: 
http://www.pyr.ec.gc.ca/ec/frap/index. html 

Freshwater Website: 
http://www.ec.gc.ca/water 

Georgia Basin Ecosystem Initiative: 
http://www.pyr.ec.gc.ca/GeorgiaBasin/gbi_elndex.htm 

Global Ocean Observing System (GOOS): 
http://www.ioc. unesco.org/goos 

Government of Alberta: 
http://www.gov.ab.ca 

Government of British Columbia: 
http://www.gov.be.ca 

Government of Canada: 
http://www.gc.ca 

Government of Manitoba: 
http://www.gov.mb.ca 

Government of New Brunswick: 
http://www.gov.nb.ca 

Government of Newfoundland and Labrador: 
http://www.gov.nf.ca 

Government of the Northwest Territories: 
http://www.gou.nt.ca 

Government of Nova Scotia: 
http://www.gou.ns.ca 

Government of Nunavut: 
http://www.gov.nu.ca 

Government of Ontario: 
http://www.gou.on.ca 

Government of Prince Edward Island: 
http://www. gou.pe.ca 

Government of Quebec: 
http://www.gouv.qc.ca/XmI|Dev/Site/Dhtml/Anglais/ 
IndexA. html 

Government of Saskatchewan: 
http://www.gou.sk.ca 

Government of Yukon: 
http://www.gov.yk.ca 

Habitat Conservation Trust Fund: 
http://www.env. gov. bc.ca/hctf 

Health Canada: 
http://www. hc-sc.gc.ca 

Indian and Northern Affairs Canada: 
http://www. inac.gc.ca 
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Industry Canada: 
http://www. ic.gc.ca 

International Development Research Centre: 
http://www.idre.ca/en 

International Institute for Sustainable Development: 
http://iisd1.iisd.ca 

International Joint Commission: 
http://www. ijc.org 

Man and the Biosphere — Canada/MAB Program: 
http://www.cciw.ca/mab/intro. html 

Manitoba Sustainable Development: 
http://www.susdev.gov.mb.ca 

The Mining Association of Canada: 
http://www.mining.ca 

Ministére de |’Environnement du Québec: 
http://www.menv.gouv.qc.ca/index-en.htm 

National Atlas of Canada Online: 
http://www.atlas.gc.ca 


National Round Table on the Environment and the Economy: 


http://www.nrtee-trnee.ca 
National Water Research Institute: 
http://www.cciw.ca/nuri-e/intro. html 
Natural Resources Canada: 
http://www.nrcan.gc.ca 
North American Commission for Environmental 
Cooperation: 
http://www.cec.org 


The North American Waterfowl Management Plan (NAWMP): 


http://www. wetlands.ca/nawcc/nawmp 

North American Wetlands Conservation Council (Canada): 
http://www. wetlands.ca/nawcc 

Northern River Basins Study: 
http://www.mb.ec.gc.ca/ENGLISH/WATER/SCIENCE/ 
nrbs95. html 

Ontario Ministry of Agriculture, Food and Rural Affairs: 
http://www.gov.on.ca/OMAFRA 

Ontario Ministry of Municipal Affairs and Housing: 
http://www.mah.gov.on.ca 

Ontario Ministry of Natural Resources: 
http://www.mnr.gov.on.ca 

Ontario Ministry of the Environment: 
http://www.ene.gov.on.ca 
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Ontario’s Living Legacy — Approved Land Use Strategy: 
http://www.mnr.gov.on.ca/MNR/oll/ALUS/contents. htm 
Ontario’s Niagara Escarpment: 
http://www.escarpment.org 
Our Great Lakes: 
http://www.cciw.ca/glimr/intro-e. html 
Quebec-—Labrador Integrated Knowledge System (Q-LInKS): 
http://qlinks. ucs.mun.ca/index. html 
Ramsar Convention on Wetlands: 
http://iucn.org/themes/ramsar 
SDinfo: 
http://www.sdinfo.gc.ca 
St. Lawrence Vision 2000 Action Plan: 
http://www.slv2000.qc.ec.gc.ca/slu2000/english/indexeng. htm 
The State of Canada’s Environment Infobase: 
http://www .ec.gc.ca/~soer 
Statistics Canada: 
http://www.statcan.ca 
Survey on the Importance of Nature to Canadians: 
http://www.ec.gc.ca/nature 
Sustainable Community Indicators Program: 
http://www.ec.gc.ca/scip-pidd (under development) 
Third International Martes Symposium “Martes in Managed 
Landscapes”: 
http://www3.nf.sympatico.ca/nf/mbrazil/Martes2000. html 
Transport Canada: 
http://www.tc.gc.ca 
United Nations: 
http://www.un.org 
Vancouver Island Marmot Pages: 
http://www.marmots.org 
The Wetlands Network: 
http://www.wetlands.ca 
Whooping Crane: 
http://www.cws-scf.ec.gc.ca/hww-fap/whooping/ 
whoop.html 
Wildlife Habitat Canada: 
http://www.whc.org 


*This site is available only in French. 
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